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Fig.1 (A). EBV oncoprotein latent membrane protein (LMP1) activates at least 5 different oncogenic cellular
signaling pathways and promotes NPC tumor progression [adapted from 2010 Human Oncogenic Viruses:
Ch5 EBV and its Oncogenesis (World Scientific)]. 1 (B) A model for LMP1-mediated DNMT1 activation
via JNK/AP-1 signaling. Activated DNMT 1 hypermethylates E-cadherin promoter and recruits a
transcriptional repression complex leading to gene silencing. The YYD domain of LMP1 activates the JNK
signaling pathway and activated JNK, in turn,phosphorylat es transcription factor c-Jun. Phosphorylated
c-Jun of AP-1 complex binds and transactivates the dnmtl promoter. Elevated DNMT]1 expression leads to
hypermethylation of E-cadherin gene and formation of a transcriptional repression complex including
DNMTs,meth yl-binding proteins (MBD),and HDAC. This LMP1-mediated DNMT1 activation can be
blocked by JNK inhibitor SP600125, dominant negative mutant (DN-JNK), and siRNAs (si-JNK, si-c-Jun,
si-TRADD and si-LMP1).



(1) Aberrantly hypermethylated transcription repressor homeobox A2 derepresses
metalloproteinase-9 activity through TBP and promotes invasion in nasopharyngeal carcinoma.
(Oncotarget 2013; 4:2154-2165)
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Fig. 2. In normal cells, transcription of HOXAZ is activated by p300 binding. Subsequently, HOXA2 binds
to the MMP-9 TATA-box and interferes the binding of TBP resulting in suppression of MMP-9 expression.
In NPC cells, methylation of the HOXAZ2 impairs the p300 binding thereby inactivates the HOXA2 gene. In
the absence of transcription repressor HOXA2, TBP and RNA polll can bind to the TATA-box of MMP-9
and activate MMP-9 expression. Elevated MMP-9 level, in turn, promotes the invasiveness of NPC cells.



(2) Silencing of miRNA-148a by hypermethylation activates the integrin-mediated signaling pathway
in nasopharyngeal carcinoma.
(Oncotarget 2014; (5)17:7610-24)
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Fig. 3. In normal cells, hypomethylated miR-148a promoter allows the binding of transcription activator
USF1, resulting in the activation of miR-148a expression. Mature miR-148a represses the protein expression
of the integrin pathway downstream targets such as ITGB8, VAV2, ROCK1 and WASL, and thereby
inhibits cell migration. Conversely, in NPC cells, hypermethylated miR-148a promoter prevents the binding
of USF1 and causes silencing of miR-148a. In the absence of miR-148a, NPC cells overexpress oncogenic
integrin pathway targets and, in turn, trigger cell migration.




(3) Inactivation of the tight junction gene CLDN11 by aberrant hypermethylation modulates
tubulins polymerization and promotes cell migration in nasopharyngeal carcinoma

(Journal of Experimental & Clinical Cancer Research 2018 37:102; IF=-)
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Fig. 4. In a normal nasopharynx, CLDN11 is transcriptionally activated by transcription activators, GATA1
and GATAZ2. The integral membrane tight junction protein CLDN11, expressed on the apical surface of the
epithelial cells, maintains tight junction integrity and epithelial cell polarity and morphology. In addition,
CLDNI11 serves as the scaffold to recruit tubulins through its intracellular loop and C-terminal domains. The
interaction between CLDN11 and the tubulins TUBA 1B and TUBB3 may sequester the availability of a- and
B-tubulin subunits in the cytoplasm. Thus, the presence of CLDN11 may prevent cell migration and invasion
by interfering with the microtubule polymerization dynamics. By contrast, in NPC cells, aberrant promoter
hypermethylation impairs GATA binding and causes transcriptional silencing of CLDN11. In the absence of
CLDNI11, microtubules undergo rapid polymerization, in turn promoting basement membrane breakdown,
motility, invasiveness, plasticity, and cell cycle, thus contributing to a more cancerous phenotype of NPC

cells. The tubulin polymerization inhibitor nocodazole can serve as a therapeutic drug to block migration in
NPC.



(4) Integrated genomic analyses in PDX model reveal a cyclin-dependent kinase inhibitor Palbociclib
as a novel candidate drug for nasopharyngeal carcinoma
(Journal of Experimental & Clinical Cancer Research 2018 37:233; IF=11.161)
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Candidate drugs (GSK, DEC, GEM, PAL and GEM+PAL, DMSO as control) were tested in 2 cyclin D1
overexpression PDX lines, NPC02 and NPC13. In NPC13 PDX studies, both gross tumor on mice (Fig. 5.
A1) and after excision (Fig. 5. A2) showed these drugs could suppress xenograft growth comparing to
DMSO with statistical significance (Fig. 5. A3, A4) and tolerable body weight change (Fig. 5. AS).
Combination of PAL and GEM had the tendency of addictive effect comparing to either GEM or PAL.
Staining of cyclin D1 after treatment showed more homogenized overexpression of cyclin D1 in PAL
treatment group (Fig. 5. A6), implying this drug may arrest cancer cells in cell cycle.
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